Weaning caused a decrease in the chymosin content and an increase in the pepsin content of the abomasum. The amount of chymosin per kg of carcass was on the average 2.8-fold lower and that of pepsin 1.9-fold higher in groups S and SL than in group L. The amount of pepsin tended to be higher in group S than in group SL, but only the difference observed (36 %) for the total amount was significant.
Summary. Thirty-nine male Friesian calves, divided into three groups (L, S and SL), were reared until they were 147 to 175 days old. Group L calves remained preruminant until slaughter. Group S calves were weaned between 5 and 9 weeks of age and then received a concentrate feed and dehydrated fescue ad libitum. Besides this diet, group SL calves received a liquid supplement containing whey powder and soyabean oil meal, supplying a total of 940 g of dry matter and 5,060 g of water per day. The slaughter age of the calves in each group was chosen so that carcass weight in the three groups was similar. At slaughter, the abomasum and pancreas of each animal were collected and the gastric (chymosin and pepsin) and pancreatic (chymotrypsin, trypsin, lipase and amylase) enzymes were assayed.
Weaning caused a decrease in the chymosin content and an increase in the pepsin content of the abomasum. The amount of chymosin per kg of carcass was on the average 2.8-fold lower and that of pepsin 1.9-fold higher in groups S and SL than in group L. The amount of pepsin tended to be higher in group S than in group SL, but only the difference observed (36 %) for the total amount was significant.
In group S, the pancreata showed more chymotrypsin, trypsin and amylase activities but less lipase activity than in group L ; the observed differences in these activities per kg of carcass were 32, 49, 70 and 24 %, respectively. The activities of group SL were lower than those of group L for trypsin, chymotrypsin and lipase but higher for amylase (17, 12, 44 and 18 %, respectively). Group SL exhibited lower activities than group S (55, 67, 16 and 44 %, respectively, for trypsin, chymotrypsin, lipase and amylase).
Weaning appeared to induce large changes in abomasal and pancreatic enzyme potentialities which exhibited patterns similar to the variations in the amounts of substrate intake. In our experimental conditions, giving a liquid supplement to ruminant calves had a depressive effect on the activities of the enzymes (except chymosin), in the pancreas and the abomasum.
Introduction.
In preruminant calves ingested milk passes directly into the abomasum owing to the reflex of oesophageal groove closure. When the animal is ruminant, solid food remains in the rumen where it is fermented by the microflora before passing into the abomasum. However, the reflex of oesophageal groove closure in weaned calves can be maintained and the rumen by-passed when a part of the diet is given in liquid form (Guilhermet, Patureau-Mirand and Toullec, 1976 ; Guilhermet, Coroller and Toullec, 1980 (Michel, 1973) . All animals of a same group were slaughtered on the same day ; slaughter ages were chosen so as to obtain similar mean carcass weights in the three groups (table 2).
The abomasal mucosa and the pancreas were collected at slaughter and analysed according to methods described by Guilloteau et al. (1983) In group SL calves, the level of plasma glucose measured 4 h after the morning meal was lower (P < 0.01) than in group L calves but it was higher (P < 0.05) than in group S calves (116 ± 6, 148 ± 7 and 96 ± 3 mg per 100 ml, respectively). Thus a large part of the liquid supplement by-passed the rumen, in agreement with the results of Guilhermet, Patureau-Mirand and Toullec (1976) and Guilhermet, Coroller and Toullec (1980) .
Since the carcasses of group S calves were slightly heavier than those of the other groups, the results are given not only as total activities and per g of mucosa or protein but are also expressed in relation to carcass weight. The relative weights of the abomasal mucosa and the pancreas were lowest in group L and highest in group S (table 2). Pancreatic protein content was lower (P < 0.01) in group SL than in the other groups (0.14 g/g of pancreas vs 0.16).
Gastric and pancreatic enzymes. &horbar; The amounts of enzymes present per g of abomasal mucosa were similar in groups S and SL (table 4) . However, the chymosin and pepsin contents of these organs were 3.6-fold higher and 1.6-fold lower, respectively, in group L than in groups S and SL ( fig. 1 ). The chymosin :
pepsin ratio was therefore very much higher (or an average 6.4-fold) in group L than in the other groups. The specific activities of chymotrypsin and amylase were 1.2 and 1.4-fold higher, respectively, whilst that of lipase was 1.5-fold lower in group S than in group L. There was no significant difference for trypsin between these two groups. Except for lipase, the specific activities of the enzymes of SL calves were generally lower than those of group S calves. They were also lower than those of group L for trypsin and lipase but higher for amylase.
Problems concerning the estimation of secretory potentialities from the amounts present in the organs have been discussed previously (Guilloteau et al., 1984b) . In the present experiment, observations of dietary effects on the potentialities of enzyme secretions were broadly the same whether results were expressed, for the whole abomasum or pancreas, per kg liveweight or per kg carcass ( fig. 1, 2) . In the abomasum, secretory potentialities were always lower for chymosin but they were always higher for pepsin in groups S and SL than in group L. Thus, chymosin content per kg of carcass in groups S and SL was on an average 2.8-fold lower, whilst pepsin content was 1.9-fold higher. These potentialities always tended to be greater in group S than in group SL, but only the difference between the total pepsin contents (37 %) was significant. (Garnot et al., 1972) , pepsin A was separated from chymosin and pepsin B, but the latter two enzymes remained mixed and were thus assayed together. Pepsin B constitutes about one-half of the chymosin-pepsin B mixture in adult cattle (Rothe, Harboe and Martiny, 1977 ; Valles, 1980) but only 12 % in calf commercial rennets (Rothe, Harboe and Martiny, 1977) . Also pepsin B does not seem to represent more than 5 to 7 % of the sum of pepsin A + pepsin B and it is about 2.6-fold less active than chymosin on the x-casein we used as a substrate (Martin et al., 1982 (Guilloteau etal., 1983 (Guilloteau etal., , 1984b (Guilloteau et a/., 1983) gastric mucosa or on the contents of calf abomasum (Garnot et al., 1977) . The same is true of gastric juice since the chymosin/pepsin ratio decreases during weaning (Hill, Noakes and Lowe, 1970 ; Guilloteau et al., unpublished data) . However, most of these studies do not allow a distinction between the respective effects of age and diet. In group S, chymosin concentration per g of mucosa was close to that reported by Andren, Bjorck and Claesson (1980, 1981) in 6-month old calves receiving a diet containing high amounts of concentrate feed, whilst the pepsin A concentration found by these authors was about 2.7-fold higher. This divergency could be at least partially due to methodological differences (mucosal area analysed, assay method, animal breed).
In group S calves, potentialities for pepsin secretion per kg of liveweight were similar to those observed by Valles and Furet (1981) in 17-month old Friesian bulls and 6-year old culled cows. Compared with pepsin, the potentialities for chymosin secretion were much higher in our calves (33 and 13-fold, respectively). Thus, the secretory potentialities for chymosin appeared to decrease continuously as the ruminants grew older, but those of pepsin changed little.
The secretory potentialities for chymotrypsin, trypsin and amylase were higher in weaned than in preruminant calves, contrary to those of lipase which were lower. This resulted from the fact that the specific activities of the first three enzymes, as well as pancreas weight, were higher after weaning, although the increase in the size of the pancreas did not compensate for the drop in lipase specific activity. In 42-day old lambs, pancreatic trypsin, chymotrypsin and amylase activities per kg of empty liveweight also tended to be higher in weaned animals than in preruminants, but the same was true of lipase activity (Guilloteau et al., 1983) . Also, higher activities per kg liveweight of amylase, trypsin, chymotrypsin or protease were found in the pancreas, pancreatic juice or small intestine contents of weaned calves and lambs by Walker (1959a,b) (Garnot et al., 19771 . However, the augmentations observed by these authors were low, indicating that the changes in the potentialities for chymosin secretion induced by the intake of solid food could not be markedly reversed. Thus it appears that rumen development is a dominant factor in the regulation of abomasal enzyme potentialities. In our experiment the liquid supplement did not contain casein. That may have limited the enhancement of chymosin secretion potentialities since it has been reported that the replacement of milk protein by whey, fish, or soyabean protein in the diet of preruminant calves leads to a decrease in these potentialities (Garnot et a/., 1974 (Garnot et a/., , 1977 (Henschel, 1973) , young rats (Kotts and Jenness, 1976 ; Nikolaevskaya and Chernikov, 1978) , piglets, pups and kittens (Foltmann and Axelsen, 1980 (1969) reported that cattle had more pancreatic amylase activity with a maize-rich diet than with grass. However, the substitution of starch for lactose had no effect on the amylolytic activity in the pancreas of the preruminant lamb (Peyraud, 1983) . Also Hamza (1977) observed no increase in pancreatic amylase secretion when ruminant lambs were offered a supplement of maize starch suspension by bottle. Similarly, Corring, Lebas and Courtot (1972) showed in the rabbit that dietary changes during weaning were not the cause of the increased enzyme activities observed in the pancreas during this period.
Giving a liquid supplement to ruminant calves had a marked effect on enzyme : substrate intake ratios only in the cases of trypsin and chymotrypsin where they were 1.4 and 1.5-fold lower, respectively, in group SL than in group S. This supports the hypothesis of a possible depressive effect of the residual antitryptic factors of soyabean oil meal in the liquid supplement (Gorrill and Thomas, 1967) .
As regards trypsin and chymotrypsin, the enzyme : nitrogen intake ratio was very little affected by forestomach development, but it increased by 57 % for pepsin. Chymosin particularly acts on coagulation and has a low proteolytic activity compared to pepsin (Chow and Bell, 1976 ; Jenkins, Mahadevan and Emmons, 1980 ; Martin et al., 1982 
